Fractures of the mandible occur with a greater frequency in the elderly. This study reports three cases of edentulous atrophic mandible fracture in elderly patients treated with open reduction technique. Three patients who presented with edentulous atrophic mandible fractures underwent surgical management using open reduction and internal fixation. After treatment, clinical evaluations and postoperative complications were examined with postoperative x-ray. Patients were followed with clinical and radiographic examinations. In the postoperative clinical evaluation, two male patients healed well, but one female patient complained of pain and swelling. In radiographic examinations, no union delay or lack of fusion was observed in the edentulous area. Open reduction technique is a viable treatment option for the edentulous atrophic mandible fractures in geriatric patients.
Introduction
The Korea Statistics Bureau notes that people older than 65 years represent 12.2% of the Korean population [1] . They predict that by 2050 the geriatric population will exceed 37%.
Trauma etiologies include motor vehicle trauma, falls, and assaults [2] .
The incidence rate of maxillofacial trauma is increasing in the elderly, among which mandible fractures appear with a greater frequency [3] .
Old age has long been considered a risk factor for poor outcomes following trauma. The elderly often have co-morbid illness. Co-morbid diseases, most commonly high blood pressure, diabetes mellitus, stroke, or dementia, limit their functional capacity to endure the stress of surgery and postoperative recovery. The elderly also have delayed bone healing with a compromised blood supply.
As one ages, loss of teeth and decreased vascularity contribute to the atrophy of residual alveolar bone, decreasing the strength of the mandible and creating a mandible more prone to fracture [4] . In addition, alveolar bone resorption and the loss of connective tissues around nerves allow the neurovascular surfaces to be more easily damaged [5] .
The decreased vascular supply in the mandible coupled with reduced bone volume can compromise bony healing in the elderly patients.
Treatment of fractures can be more difficult because of partial or complete edentulism [6] .
Luhr et al. [7] developed a classification for atrophic mandible fractures based on bone height at the fracture site.
Luhr describe the atrophic mandible as having a vertical height ＜20 mm. He further classified them as follows:
class I, 16∼20 mm; class II, 11∼15 mm; class III, ≤10 mm. 
Case Report

Case study 1
A 68-year-old male came to the emergency room (ER) of Haeundae Paik Hospital after a fall in the bathroom. He suffered from pain in the left chin area. Radiographs showed an atrophic mandible with left body fracture (Fig. 1) . The alveolar bone height was 12-mm in the fracture area.
The medical history included hypertension, diabetes, chronic obstructive pulmonary disease. To assess feasibility of general anesthesia, we consulted with cardiology, endocrinology, and pulmonology. The consensus was that risk was low, and the anesthesiologist agreed with operation under general anesthesia.
During the operation, the open reduction and internal fixation (ORIF) was achieved through extraoral access.
Internal fixation with a 2.0-mm 6-hole miniplate and a 2.0-mm 4-hole miniplate were applied. This was a double miniplate method for load-sharing.
The patient recovered well from the surgical procedure.
Postoperatively, there were no complaints about pain or signs of infection. The postoperative panoramic radiograph revealed a good plate position (Fig. 2) . At the four month visit, the surgical site was healed. The radiographic examination confirmed the formation of a bone callus.
Case study 2
A 76-year-old male visited the ER after a motorcycle 
Case study 3
A 77-year-old female was referred to the ER after a fall. Postoperatively, there were complaints about pain and swelling. Although she was mentally drowsy, there were no signs of infection. The postoperative mandible x-rays revealed an adequate position of the plates (Fig. 6 ). At the one month visit, there were no complaints about pain and swelling, but she was losing her vigor due to a diarrhea and fever. Uncomplicated bony union was achieved in Ideally, CR technique is best accomplished with a mandible that is at least 30 mm in height [6] . It is more difficult to control atrophic segments when mandible height is ≤10 mm.
The CR of an edentulous mandible is accomplished with a pre-existing denture. The use of the patient's denture allows for immobilization. If no denture is available, a Gunning splint is manufactured. The full denture or Gunning splint is fixed to the mandible with circum-mandibular wires.
The advantage of CR technique is that no surgical incision is required. Therefore, the periosteal blood supply to the bone can be preserved. If there is a medical contraindication to ORIF, this technique is helpful.
There are disadvantages to CR technique of the mandible.
The circum-mandibular technique must be done carefully since the mental foramen is often on the superior border of the mandible. It is difficult for a patient to get sufficient segments. An experimental study shows that a supraperiosteal dissection entails little risk of irreparable injury to the vascularity of the surrounding bone [8] .
Surgical treatment can be either intraorally or extraorally.
Plates can be removed after a time, differing depending upon the length reduced. Wittwer et al. [10] suggests that the management of atrophic mandible fractures should be based on the degree of atrophy. They found that Luhr Class I and II edentulous atrophic mandibles had a higher complication rate. They concluded that more rigid fixation is necessary in man-dibles with atrophy less than 15 mm bone height.
Internal fixation techniques of obtaining excellent reduction through a more rigid plate are more popular despite the requirement of more periosteal stripping [12] .
There is controversy about which plate system is most stable for reduction of the atrophic mandible fracture [13] .
Incomplete buttressing resulting from decreased bone height is central to this question [14] . Choi et al. [13] 
